Evolution of the plastid ribosomal RNA operon in a nongreen parasitic plant: accelerated sequence evolution, altered promoter structure, and tRNA pseudogenes.
The nucleotide sequence of a 7.4 kb region containing the entire plastid ribosomal RNA operon of the nongreen parasitic plant Epifagus virginiana has been determined. Analysis of the sequence indicates that all four rRNA genes are intact and almost certainly functional. In contrast, the split genes for tRNA(Ile) and tRNA(Ala) present in the 16S-23S rRNA spacer region have become pseudogenes, and deletion upstream of the 16S rRNA gene has removed a tRNA(Val) gene and most of the promoter region for the rRNA operon. The rate of nucleotide substitution in 16S and 23S rRNAs is several times higher in Epifagus than in tobacco, a related photosynthetic plant. Possible reasons for this, including relaxed translational constraints, are discussed.